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© Particulate removing catalyst filter and particulate removing method using the same. 



© The present invention relates to a particulate removing catalyst filter in which an oxidizing catalyst is carried 
on the surface portions of an airpermeabie substrate through which the exhaust gas is adapted to be passed, 
and to a particulate removing catalyst filter in which a catalyst is carried on a thin wire net or metallic plate 
having a plurality of fine through-holes. The exhaust gas from a diesel engine is forcibly passed through the 
filter, thereby to remove particulates in the exhaust gas. 
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Parnate Removing Cata.yst Fi.ter and Particulate Removing Method Using the Same 

BACKGROUND OF THE INVENTION 

s -e"™ a ~ .moving method. 

part.culates contained in the exhaust gas from a colsto pn , 9 Cata ' VSt fi ' ter f0r removin 9 

to a particulate removing method using this catalyst^er 9 SU 33 * ^ engine ° r the like ' ^ 

r T ii: x So^ b TTji x a xa^ri p r h ,a r • such p — — - 

" (polycyclic aromatic hydrocarbon), sulphuric acic SS) >1h* r °f rbon to heav V hydrocarbon 
which particle sizes are as large as several thousand SZsLZ S * V* 9 "* S ° me Plates of 
their particle si.es are in a range from about ^STS^S!SS^II^~ , COnsidered tnat 

range from about 300 to about 500 angstroms angstroms w.th the average size being in a 

"^^^Z^j^^^^ * d.ese. engine fuel or iight o. Recent 
atmosphere in view of prevention of air pollution 38 n ' tr ° 9en ° xide ' from spreading in the 

arranged removing catalyst devices 

d.esel engine so that catalytic oxidation of the partSStef ocr. r« P ° Sed at the eXhauSt of a 

is .own a ca.lyst filter 

carnes a cata.yst component, or in which the hon^SS^SS^?^"!?" ^T"* 0r the " ke ' 

However, the exhaust gas discharged from a diesel „ ♦ ™de of a catalyst component, 

mentioned, but also gaseous components such as SjTXI * "* ^ ^ P articula *s above- 

80, and the like. Accordingly, when £££Z^a^"Z? T^"' C0 " SU,fur dioxide 
the honeycomb structure, the sulfur dioxide in t^e gaseous cl^nn! ? ? ^ the Partition wa,,s 2 <* 
sulfate by the same catalyst Such sulfate may mS££ SJST « " °* B " d ^ C ° nverted into 
v.ew of prevention of air pollution, it has been X«S?35JS Snim hi T* 6 f 00 "^ P articu ' a ^- »" 

On the other hand, while the engine is rotated *7£.£Z * production °* such sulfate, 
exhaust gas temperature is lower (about 300 *2) *an h* ST* "° ,0ad 3pP ' ied thereto ' the 

particulates from being sufficiently ox dized and idlssoE bv th„ J ."Tf ' ° Perati ° n - ™ S prevents 
are accumulated in the partition walls 2 to pSEJUJ 1 f er - ^'^y. ^ particulates 
35 d.sadvantageous.y increases the pressure loss of toJZj n*«1t 1 P3SSing theretn ™9h- This 

the catalyst filter is increased, the fuel combus^coSton TiZ ? '° SS ° f the exhaust 9 as 

deteriorated by the back pressure from the STwT^EJIT Combustio " Camber is 

particulates, thereby to further increase the SS£ JH ^S?, 9 ?***" * e Q8nerati0n of 

deco^n^: s^-isss s^tjs a.?-, so ,hat the — « - 

speed or with no load applied thereto. However, sue , Jra nQ emen 1 ^ '' S r ° tated at a ,ow 

^ sources therefor. This makes such arrangement J^TZT^ZT ^ "« 3 ^ 
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provide a particulate removing method having the filter above-mentioned. 

The present invention provides a particulate removing catalyst filter in which an oxidizing catalyst is 
carried on the surface portions of an air-permeable substrate through which the exhaust gas is to pass. The 
term "in which an oxidizing catalyst is carried on the surface portions of a substrate" includes not only a 
5 mode in which the oxidizing catalyst is carried on only the surface portions of the substrate, but also a 
mode in which a major portion of the oxidizing catalyst is carried on at least the surface portions of the 
substrate. 

According to the study of the inventors, the particulate decomposition reaction velocity is faster than the 
oxidation speed of sulfur dioxide. Accordingly, in the particulate removing catalyst filter of the present 

70 invention in which the oxidizing catalyst is carried on the surface portions of the air-permeable substrate 
through which the exhaust gas is to pass, the particulates may be quickly oxidized and decomposed by the 
oxidizing catalyst on the surface portions, but the oxidation of sulfur dioxide does almost not proceed, by 
only the oxidizing catalyst on the surface portions, in such extent that the sulfur dioxide is converted into 
sulfate. This may restrain the generation of sulfate without preventing the removal of the particulates. 

/5 To enhance the particulate removing efficiency of such catalyst filter, there may be suitably applied, to 
the catalyst filter above-mentioned, the particulate removing method of the present invention by which the 
exhaust gas from a diesel engine is forcibly passed. 

According to another embodiment of the present invention, there is proposed a particulate removing 
catalyst filter in which a catalyst is carried on a wire net or metallic plate having a plurality of fine holes. 

20 The wire net or metallic plate above-mentioned may be mainly made of stainless steel. 

In the catalyst filter, the exhaust gas is forcibly passed through the fine holes, assuring high chances of 
the particulates coming in contact with the catalyst. Further, the catalyst carrier is a thin wire net or metallic 
plate. This involves no likelihood that unreacted particulates remain inside, as done in a normal honeycomb 
structure filter. Accordingly, even in a long-term operation of a diesel engine or the like, the pressure loss in 

25 the catalyst filter is not increased, enabling the particulates to be removed in a stable manner. 

To enhance the particulate removing efficiency of such catalyst filter, there may be suitably applied, to 
the catalyst filter above-mentioned, the particulate removing method of the present invention by which 
exhaust gas from a diesel engine is forcibly passed. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a section view of a catalyst filter in the form of a honeycomb structure in accordance with 
35 a preferred embodiment of the present invention; 

Figure 2 is a section view of a catalyst device having the catalyst filter of the honeycomb structure in 

Figure 1; 

Figure 3 is a plan view of flat and corrugated plates made of a ceramic fiber sheet; 
Figure 4 is a perspective view of a honeycomb structure made of the corrugated and fiat plates in 
40 Figure 3; 

Figure 5 is a section view of a catalyst device having a catalyst filter made of a wire net or metallic 

plate; 

Figure 6 is a section view of a catalyst device formed by overlapping, in the form of a coaxial cone, 
catalyst filters each of which is made of the wire net or metallic plate in Figure 5; 
45 Figure 7 is a section view of a catalyst filter made of the wire net or metallic plate in Figure 5 which 

is secured, in a corrugated manner, between two large-mesh wire nets; 

Figure 8 is a section view of a catalyst device formed by machining the catalyst filter in Figure 7, into 
a cylindrical shape; 

Figure 9 is a section view of a catalyst device in which each of the catalyst filters made of the wire 
so net or metallic plate above-mentioned is disposed as turned substantially at a right angle; and 

Figure 10 is a section view of a catalyst device in which the catalyst filters made of the wire net or 
metallic plate above-mentioned are disposed in a zigzag manner. 

DETAILED DESCRIPTION OF THE INVENTION 

55 

No particular restrictions are imposed on the catalyst filter in which an oxidizing catalyst is carried on 
the surface portions of an air-permeable substrate through which the exhaust gas is to pass, as far as the 
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exhaust gas can pass through the catalyst filter. For example, the catalyst filter may be used in the form of 
a honeycomb structure 1 as shown in Fig. 1. More specifically, the catalyst filter in Fig. i is formed such 
that Bieox.dB.ng catalyst is carried on the honeycomb structure 1 made of ceramic provided at ^exhaust 
gas .met s,de A with openings and at the exhaust gas outlet side B with openings these ODeninofS 
• 5 alternately Cosed. Partition walls 2 of the honeycomb structure 1 are made of porous ceZTZ^ JZ 
he exhaust gas (shown by arrows) introduced into the filter from the inlet side A is *KdlJS^22£ 
the part, t, on walls 2 and discharged through the outlet side B. The shapes of these openings 2 not 
partcularly l.m.ted. but may be hexagonal, circular, rectangular, or triangular 

According to the present invention, the air-permeable substrate forms the partition walls 2 of the 

IT TT \ 3nd ^ SUitab ' y made ° f P ° f0US Ceramic such as cordierite o tte 

l.ke , .n v.ew of ,ts good particulate collecting efficiency and heat resistance. Since the air-permeable 
substrate ,s porous, a number of permeable fine pores are formed therein. The exhaust gas I adaptef o 
pass through these permeable holes. The thickness of the air-permeable substrate is suiLy determined 
but is generally in a range from about 0.1 to about 1 mm. ' oeierminea, 
rs The thickness from the surface of each surface portion carrying the catalyst is preferably in a ranoe of 
for example, 5 to 100 urn. preferably 1 0 to 50 urn. for a substrate having a thickness of 300 urn 9 

nJ^ZZ^J** °l di2in9 CatalySt iS Carried °" * e SUrfaCe portions of *° air-permeable substrate the 
wSh ?h J' ^ Carned dir6Ctly 00 the SUbStrate ' 0r a catal * st ca " ier * P^viously carried after 

which the oxid.zmg catalyst is then carried on this catalyst carrier. Alternatively, a carrier on which a catalvs 

onXTh I' t Pr T US,V L Carried> ^ b6 CarH6d °" lhe 5ubstrate - When * -talys. is to be cartd 222 
on the substrate, the substrate surfaces may be previously treated such that the catalyst is suTtSy 

is clrfec ^on).* P ° rti ° nS ° f *' *" ^ SUbStrate ™ y be heatad befor^caSyst 

According to a more specific method of carrying the catalyst, the substrate may be immersed in a 
solution ,n wh.ch salt of the catalyst component has been dissolved, and then dried so CTe catalyst 
component .s earned on the surface portions of the substrate. Thereafter, the substrate may be caldne^ a 
a temperature of about 300 to 800 'C. In order that the oxidizing cata.yst is selectively earned on the 
surface portions of the substrate, the temperature raising speed at the time of drying lyTe adjusted 
More specifically, when drying the substrate uniformly impregnated with the solution^ ihTch thVsS oTtoe 
catalyst component has been dissolved, a higher temperature raising speed causes the suttraS Z be 

1ZIT 3 H° re P0 ?" ° f thS S °' Uti0n m ° Ved ,0ward the surface P° rtions * substraTThus the 
Z?T 7, Camed ° n thS SUrfaCe POrti °" S - H0wever " if the temperature raising speed is excessively 

l u tr/n S T trate f i i drie< l be,0re thS SOlUti ° n iS m ° Ved - ThiS fai,s to «*" the oxidizing catalyst on onHe 
surface pordons of the substrate. It is therefore required to set a suitable temperature raising speed 

Accord.ng to another method of carrying the catalyst on the surface portions of the substrate a slurry of 
a earner component (alumina powder or the like) may be first carried on the surface ooSons oMhe 
substrate, and the cata.yst component may be then carned thereon. Alternatively, a slurry may be fo m^ 
the suSrate 3 ^ COrTiP ° nent " & C ° m *°™«' and -"tad on the surface" portion^ 

W c rf AcC0rd i ng to * e P resent invention, it is not always required that the oxidizing catalyst is earned on the 
suSate P 3 SUbStrat6 31 ^ Sid6S there0 '' bUt 916 Cat3,ySt may be carried °" efther sSeo" 2 

Examples of the oxidizing catalyst to be used in the present invention include a variety of conventional 
oxdiz.ng catalysts including: a single metal such as platina. palladium; and manganese ol Sl 
45 oxide, copper chromate. iron oxide or the like. <-nrom.um 

Examples of the catalyst carrier to be used when carrying the catalyst on the substrate through a 
carrier, include alumina, titania, zirconia or the like. »'rougn a 

For example, as shown in Fig. 2. the catalyst filter comprising the honeycomb structure 1 is disposed in 
a cyl.ndr.cal case 3, thus forming a particulate removing catalyst device to be used as incorporated tn the 
so exhaust system of a diesel engine or the like. ""-orporaieo in tne 

According to the present invention, the catalyst filter may be used in the form of a honeycomb structure 
6 shown .n F.g. 4 Th.s honeycomb structure 6 is formed by winding an assembly of a corrugate Mate 4 
over.app.ng on a flat plate 5 as shown in Fig. 3. both plates being made of a ceramic fiber sheet serving as 

55 s: zzit e - he oxidi2ing cataiyst is carried ° n the surfaces ° f <*™*«« »— 4-5 

The following description will discuss a catalyst filter in which the catalyst is carried on a thin wire net 
or metallic plate having a number of fine holes. mn Wlre net 

The wire net serving as the substrate is made with the use of a metallic wire member made of: a single 
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metal such as iron, cobalt molybdenum, titanium, zirconium, chromium, silber, gold, copper, nickel, tin or 
the like; or an alloy such as an iron alloy including stainless steel, a copper alloy, a nickel alloy, a tin alloy, 
a chromium alloy and the like. 

The metallic plate may be formed by piercing a number of fine holes, by etching or the like, in a thin 
5 metallic plate made of a metallic material similar to the metal wire material above-mentioned. In view of 
machinability, heat resistance and the like, stainless steel such as SUS 304 or the like may be preferably 
used as the metallic material forming the wire net or metallic plate. When the heat resistance is particularly 
required, there may be preferably used chrom-nickel steel, manganese-chrom steel, chrom-aluminium steel, 
nickel-chrom-cobalt steel or the like. 
70 Each of the fine holes formed in the wire net or metallic plate (each of the meshes for the wire net) 
should have a diameter of 30 urn or more, preferably in a range from 100 to 500 urn, in view of the 
maximum grain size of the particulates and the pressure loss. 

The thickness of the wire net or metallic plate is preferably in a range of from 0.05 to 0.5 mm in view of 
the strength of the catalyst filter and the passage of the particulates. 
75 The wire net or metallic plate having the arrangement above-mentioned is extremely thin and has fine 
holes having diameters which do not prevent the particulates from passing therethrough. This involves no 
likelihood that unreacted particulates remain in the catalyst. 

For carrying the catalyst on the substrate, there are available four methods as outlined below. 
According to a first method, a catalyst carrier component such as alumina or the like is spray-coated on 
20 the wire net or metallic plate, on which the catalyst is then carried. 

When there is used the wire net or metallic plate made of iron such as stainless steel or the like, there 
may be used a second, third or fourth method. 

According to the second method, this iron wire net or metallic plate is heated so that the surface thereof 
is oxidized with the air to form an iron oxide layer on the surface. On this iron oxide layer, the catalyst is 
25 carried. According to the third method, the iron constituting the wire net or metallic plate is partially eluted, 
causing the wire net or metallic plate to be porous. A catalyst carrier such as alumina or the like is carried 
on the porous wire net or metallic plate, on which the catalyst is then carried. According to the fourth 
method, a portion of the iron constituting the wire net or metallic plate is substituted with active platina, 
palladium or the like, as a catalyst. The iron oxide above-mentioned may be used as the catalyst for 
30 oxidizing and decomposing the particulates. Accordingly, the method of merely heating the wire net or 
metallic plate made of iron such as stainless steel or the like so that the surface layer thereof is oxidized 
with the air, is included in the method of carrying the catalyst on iron oxide on the substrate. 

As the catalyst to be carried on the substrate, there may be used any of the examples of the catalyst 
above-mentioned. 

35 The catalyst filter may be shaped in a desired form or may have a desired arrangement by machining 
or combining the wire net or metallic thin plate carrying the catalyst thereon. With the use of such filter, the 
catalyst device may be shaped in different forms and arranged in different structures. 

The following description will discuss embodiments of the catalyst device having the catalyst filter 
above-mentioned, with reference to the drawings. 

40 In Fig. 5, a catalyst device 7 includes a cylindrical casing 8 of which both ends are opened, and a 
plurality of catalyst filters 9 made of a wire net carrying a catalyst. The catalyst filters 9 are disposed in the 
casing 8 in parralel with one another at spatial intervals. When this cataJyst device 7 is installed in the 
exhaust gas system of a diesel engine and the exhaust gas is forcibly passed through the catalyst filters 9 
as shown by arrows in Rg. 5, the particulates in the exhaust gas are securely removed by a plurality of the 

45 catalyst filters 9. 

Fig. 6 shows another embodiment of the catalyst device 7, in which a plurality of catalyst filters 9 are 
overlapped in the form of a coaxial cone. This catalyst device 7 is opened at the exhaust gas inlet side 
thereof, and closed at the rear end thereof by a wall 10 which prevents the exhaust gas from passing 
therethrough. Thus, the exhaust gas is forcibly passed through the catalyst filters 9 to oxidize the 

50 particulates. A plurality of such catalyst devices may be disposed in series in the exhaust gas system as 
necessary. The arrangement in which a plurality of conical catalyst filters 9 are overlapped, presents the 
advantage that the contact area per catalyst capacity is increased without increase in pressure loss. 

As shown in Rg. 7, a catalyst filter 9 may be secured in a corrugated manner between two support 
members, for example large-mesh wire nets 11, permitting the exhaust gas to easily pass therethrough. 

55 This assembly is machined in the form of a cylinder of which rear end is closed by a wall 10 which 
prevents the exhaust gas from passing therethrough, as shown in Fig. 8. This cylindrical assembly is 
mounted on a suitable casing (not shown), thus forming a catalyst device. In this catalyst device, the 
exhaust gas introduced therein is forcibly passed through the catalyst filter 9. A plurality of such catalyst 
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In these embodiments of the catalyst device, the shape of the catalwot filter (ho u 
angle and the like may be changed in different manners as necL^rv S , eXhaUSt 935 fl0Wln 9 

particulate removing catalyst filters 9 may b e eTcT^ l^SS^TZ^^Jl ^ ^ 
casmg 8 in parallel with one another at spatial intervals AlternaZiv « h! 9 J ' SP ° Sed 3 

particufate removing catalyst filters 9 may be instated in a cS 1 in a ST 9 " ^ ' P ' Ura ' ity ° f 
particulate removing catalyst filter 9 as turned in a z ™ m~ * 9 9 man " er - Further ' a lon 9 
embodiment, the -ta« areas * inVc^^ 

-ncreased. thereby to improve the exhaust gas treating efficiency. 9 ^ 

EXAMPLES - 

The following description will discuss, in more detail p« mn i» c tu 
present invention should not be limited to these exam ptes only PreS6nt ' nVenti ° nS - but ^ 

Example 1 

[Preparation of a carrier in the form of a Honeycomb structure] 

honeycomb structure having a diameter of 190 mm and a length oM50 mm ° ** 0n> h ° Ur ' thuS formin 9 a 

3s [Preparation of a platina carrying catalyst] 

so,u£n%nT^^ in * 25 g/1 oh.orop,a«nic acid aqueous 

temprature of the honeycom ^ UC «L L rl^ to^oT^T^^ At tWs *• 
structure was calcined at 500* C or one hour SorLc * Z , ?• mmUteS - ^ the hone y=omb 

in which 0, % by weight of p.a«na 

side* tZeycLb JE^SrSTSl^SS 1 E T ^ 1,16 ° Penin9 «- * «*« 
the exhaust gas is forcibly Zugl ^ Xn walla * ° f the ^ h which 

[Preparation of a particulate removing catalyst device] 

As shown in Fig. 2, the catalyst carrying honeycomb structure 1 fh,, c «k*«- a 
so cylindrical case 3, thus forming a particulate removing IS^ESSJ ' ^ ' nStal ' ed h 3 
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Example 2 

A particulate removing catalyst device was obtained in the sam« manner *o c 
temperature of the honeycomb structure was raised te Mir? C 1 mnlfinT ' ** * B 

platina carrying catalyst. wrth,n 15 m,nutes ,n the Preparation of the 
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Example 3 

A particulate removing catalyst device was obtained in the same manner as Example 1, except that the 
temperature of the honeycomb structure was raised to 110* C within 20 minutes in the preparation of the 
5 platina carrying catalyst. 

Example 4 

70 A particulate removing catalyst device was obtained in the same manner as Example 1, except that the 
temperature of the honeycomb structure was raised to 110' C within 25 minutes in the preparation of the 
platina carrying catalyst. 



75 Example 5 

A particulate removing catalyst device was obtained in the same manner as Example 1, except that the 
temperature of the honeycomb structure was raised to 110* C within 5 minutes in the preparation of the 
platina carrying catalyst. 

20 

Example 6 

In the honeycomb structure obtained in [Preparation of a carrier in the form of a honeycomb structure] 
25 in Example 1 , the opening ends at the exhaust gas inlet side and the opening ends at the outlet side were 
alternately closed. Then, an alumina slurry was poured into the openings at the exhaust gas inlet side. After 
the excessive alumina had been removed, the honeycomb structure was dried and then calcined at 500° C 
for one hour, so that alumina was carried on only one sides of the partition walls 2. Then, a 25g/l 
chloroplatinic acid aqueous solution was poured into the same openings. The honeycomb structure was 
30 dried with hot air at 110"C for one hour with the use of a circulation-type drier. The temperature of the 
honeycomb structure was raised to 110* C within 30 minutes. Then, the honeycomb structure was calcined 
at 500 "C for one hour, thus forming an aiumina-platina carrying honeycomb structure in which 0.1 % by 
weight of platina with respect to the alumina was carried. 

This honeycomb structure is a catalyst filter in which the catalyst was carried on the surfaces at only 
as one side of the partition walls, i.e., the exhaust gas inlet side. 

Thereafter, a particulate removing catalyst device was prepared in the same manner as Example 1 . 



Comparative Example 1 

40 

A particulate removing catalyst device was obtained in the same manner as Example 1, except that the 
temperature of the honeycomb structure was raised to 110* C within 120 minutes in the preparation of a 
platina carrying catalyst. 

45 

Example 7 

A ceramic fiber sheet having a thickness of 0.3 mm (#2813 manufactured by Nichiasu Co., Ltd.) was cut 
into pieces each having a width of 150 mm, from which a corrugated plate 4 and a flat plate 5 were made 

so as shown in Fig. 3. These plates 4, 5 were overlapped to form an assembly with the height h of each 

mountain portion being 1.7 mm and the width w thereof being 3.0 mm. As shown in Fig. 4 f this "assembly ^ 
was wound to form a honeycomb structure 6 having a diameter of 190 mm and a length of 150 mm. 

This honeycomb structure was immersed in alumina slurry identical with that in Example 1. After the 
excessive alumina had been removed, the honeycomb structure was dried and then calcined at 500 *C for 

55 one hour so that the alumiina was carried. The honeycomb structure ^ was further immersed in a 25g/l 
chloroplatinic acid aqueous solution, and then dried with hot air at 110* C for one hour with the use of a 
circulation-type drier. The temperature of the honeycomb structure was raised to 110*C within 30 minutes. 
Then, the honeycomb structure was calcined at 500 *C for one hour, thus forming an aiumina-platina 



7 



EP 0 369 163 A1 



^XiTZr^f^T 0 " WHiCh °- 1 % by W8iQht ° f P ' atina With res P ect <° the a '"™* was carried 
Thereafter, a part.culate remov.ng catalyst device was formed in the same manner as Example 1 

s Particulate Removing Test 

avallm" ^T", r *"""" n9 Ca '" yS ' " eViCe *"* 0b,a^ne<, ■ was '"*»'» downs,™*™ of Ine exhaust 
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35 



40 



Component 


Concentration 


NO 


1 500 ppm 


S0 2 


150 ppm 


o 2 


5 % 


H 2 0 


10 % 



generated. According to this method, there „as measured „ ,JSiZ coJooSTT SIT 
having a thickness of 47um mounted on the parted. mn^c^XSSu^S^ LiS 

jscs^s ^^™.rso^ s-r rr 

catalyst carrying honeycomb structures obtained in Examples I to 7 ''JS Cnmnlt p ^ 3 ,3 ° f 
out. The amounts of catalyst (Pt) in the portions thus cuTwer e 'measured ^xZ^^Z\T 
relationships between the distances from the wall surfaces wherein the catefvsl w2 TrZ^ZT , ^ 
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Table 1 



5 


Examples 


Comparative 
Example 




1 


2 


3 


4 


5 


6 


7 


1 




Thickness of Catalyst 
Layer (Jim) 












70 


5 


12 


36 




56 


23 


28 


300" 




SOF & IOF Removing 
Ratio (%) 














62.3 


73.8 


76.1 


74.0 


75.2 


78.1 


75.5 


80.5 


75 


Sulfate Generation Ratio 
(%) 














0.3 


0.2 


0.5 


3.1 


16.8 


0.2 


0.8 


389.4 


20 


Overall Particulate 
Removing Ratio (%) 














62.1 


74.2 


75.6 


71.8 


55.3 


78.1 


74.5 


-308.9 



" The catalyst layer was carried uniformly on the entire partition wall. 



As apparent from Table 1 , in Examples 1 to 7, the amounts of sulfate produced due to the oxidation of 
sulfur dioxide are small and, therefore, the SOF and IOF removing ratios represent, as they are, the 
particulate removing ratios. In Comparative Example 1, the SOF and IOF are decomposed, but the ratio of 
30 generating sulfate which newly constitutes particulates, is high. As the result, the particulates are increased 
in amount. 



Example 8 



[Preparation of a platina carrying wire net] 

A wire net of SUS 304 having a diameter of 35 urn and meshes of 44 urn, was cut into a circular disk. 
40 After degreased at 400 *C for 30 minutes, this disk was immersed in a 25g/l chloroplatinic acid aqueous 
solution for one minute. This disk was then dried, thus forming a platina carrying wire net with 0.05 gr. of 
platina carried on the wire net surface. 



45 [Preparation of a particulate removing catalyst device] 

Twenty five catalyst carrying wire nets each obtained in the manner above-mentioned, were disposed in 
a cylindrical casing at spatial intervals of 5 mm, as shown in Fig. 5, thus forming a particulate removing 
catalyst device. 

50 

Example 9 



55 [Preparation of an alumina-platina carrying wire net] 

After 50 grs. of alumina had been spray-coated on a wire net identical with that in Example 8. the wire 
net was immersed in a 25g/l chloroplatinic acid aqueous solution for one minute, and then dried. The wire 
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^™t* 5 ^Z™T£^^ 3 CU T " 3 ^ogen-ni^en mixture at 
with respect to the alumina was carried P " y,n9 whiCh 01 % * wei 9"t of piatina 

Thereafter, a particulate removing catalyst device was obtained in the same manner as Example 8. 

Example 10 



70 



75 



[Preparation of a CuO-Cr 2 0 3 -Mn0 2 carrying wire net] 

nitrate. The wire net w'as then calcined' at 5 S 'T^n^^^i^T'T- ™°™ S * 
wire net in which the total amount of the metal oJSp . 9 alum,na - metal oxide carrying 

oxide containing CuO/Cr.O^nol at a ^Tby Sj^SK 8 ^ 5 % ^ ^ the ™™ 
Thereafter, a particulate removing catalyst device was obtained in the same manner as Examp.e 8. 



20 Example 11 
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[Preparation of an alumina-palladium carrying wire net] 

net * "'T* M ^ ** " 8, the wire 

ca.cined at 500* C for on ^,Z^Z T^™*?' and then net was then 

hour, thus forming an alumina-paHadiJ^ at C for one 

to the alumina was carried. ° by we,ght of P al 'adium with respect 

Thereafter, a particulate removing cata,yst device was obtained in the same manner as Example 8. 



Comparative Example 2 



A ceramic foam having a diameter of 150 mm and a thickness of in mm ,n 
manufactured by Bridgestone Co., Ltd.. which has a hole ratio 2 TSU * * * w T' 0 F ° am #20 
alumina) was immersed in an alumina slurry After the «™£ 1 . " made ° f COrdierite «« 

-as dried. Then, the wire net was c^^t^Tt^ZlTZ 674 aToITT ^ ^ "* 
The wire net was further immersed in a 20o/i pMnmniJT • •", grs - of alumln a was carried, 

net was calcined at 50^ cTor one ^^JES^f* 3906005 S ° ,Uti ° n ' and dried " ™a wire 
400' C for one hour, thus forming an l^nJoZnfa^ * ° f 3 ^on-nitrogen mixture at 

Piatina with respect to the SSSZLtSS * 9 Ceram ' C ^ h WWCh °- 1 % b * of 

removing catalyst device. 9 Rg * 5 ' thus forr ™ng a particulate 
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Comparative Example 3 



sheet was dried and then ca.cined at a?T^^^r^ a ^ had ° 9en re ™ •» 
sheet was further immersed in a 25o/l chloroolatinir L ? 9 ° f a,Umina was carried - This 

calcined at 500* C for one hour and 1 in TfuZtTa httoe "J dried ' ^ ^ WaS 
one hour, thus forming a honeycomb structure of an IiSS? ? , hydro 9. en -" ,tr ogen mixture at 400 'C for 
by weight of piatina wFth respect to the aSa ^^iT^T'^*™* ^ WhiCh 01 % 
the number of honeycomb openings at the exhaust «^SL h honeycomb structure thus obtained, half 
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the type in which the exhaust gas is forcibly passed through the honeycomb walls. 

This catalyst filter was disposed in a cylindrical casing similar to that shown in Fig. 5, thus forming a 
particulate removing catalyst device. 

With the use of each of the particulate removing catalyst devices of Examples and Comparative 

s Examples, a diesel engine was operated under the conditions above-mentioned. There were measured 
particulate removing ratios and pressure loss data immediately after, one hour after and 24 hours after start 
of the operation, respectively. The pressure loss data were obtained by measuring the static pressures 
between the inlet and outlet sides of the particulate removing catalyst devices. According to the dilution 
tunnel method, there were measured the weights of fine particulates collected on a 47um-filter disposed at 

io the outlet sides of the particulate removing catalyst devices. Based on the weight data thus obtianed 
serving as particulate amounts, the particulate removing ratios were obtained. The results are shown in 
Table 2. 



Table 2 

75 



Examples 


Comparative 
Example 
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9 


10 


11 




O 


Immediately after the 
operation 


Particulate removing ratio (%) 


76.4 


82.7 


71 .0 


73.6 


80.7 


65.1 


Pressure loss (mmH 2 0) 


40 


50 


55 


50 


240 


590 


One hour after the operation 


Particulate removing ratio (%) 


76.4 


82.8 


71 .3 


73.6 


52.4 


31.6 


Pressure loss (mmH 2 0) 


40 


50 


55 


50 


3280 


6130 


24 hours after the operation 


Particulate removing ratio (%) 


77.0 


82.5 


71.0 


73.8 






Pressure loss (mmHaO) 


40 


50 


55 


50 


« 





* : The combustion of fuel was stopped due to increase in pressure loss. 



As apparent from Table 2, in Examples 8 to 11. unreacted particulates did not remain and were not 
accumulated and, therefore, the particulate removing ratios and the pressure loss data did not undergo a 
substantial change. In Comparative Examples 2, 3, unreacted particulates remained and were accumulated 
one hour after start of the opration of the engine. Accordingly, the pressure loss was considerably 
increased, causing the fuel combustion in the engine to be stopped. 



Claims 

1 . A particulate removing catalyst filter in which an oxidizing catalyst is carried on the surface portion of 
an air-permeable substrate through which exhaust gas is adapted to be passed. 

2. A particulate removing catalyst filter according to Claim 1 , wherein the air-permeable substrate is 
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r^r;7ou« srssss^i'rs :r r usi 9as ln, * , - a " d - 

one trSCr.?. 10 C ' ai ™ * *-* «» — » -'VS. is oareeo on 

5. A partculM removing oare ys " »r tTrSSl J TZil IT 9 < " SP ° SM 3 Casin 9' 
rn.ta,«o pw. tannp , p lu r,»! y 0 , < "" a ' 2 '" 9 Ci,al>s * ,s cmfea °" ■ «" <*• « or 

n . te! ', s Vo a * U r m r OV ' n9 Ca,a,V5 ' aCC ° ,din9 '° *' m * «•«*■ - *"»•» « eaon o, rhe „n. 
^ii^ZXSL'SS,*' a "° rain9 " C ' a,m 6 - «" ' - — « - ""0 

-~ £££ ^Wijr^rro^rr • °* w,a " 9 ^* * * - - 

readlV^ofarer 0 "" 9 Ca ' a ' yS ' "'*" aCCO,aln9 B Cte "" 5 ' — - * or re.* p,a,o is 
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Fig. 1 
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Fig.A 
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Fig. 7 
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